INTRODUCTION

General
Miscellaneous Field Studies Map MF-2354 contains a digital geologic map database of the Chewelah 30' x 60' quadrangle that includes:
1.
ARC/INFO (Environmental Systems Research Institute, http://www.esri.com ) version 7.1.1 coverages of the various components of the geologic map 2. PostScript files to plot: a.
The geologic map on a metric topographic base, and two detailed cross sections. b.
A single page containing a Correlation of Map Units diagram, an abbreviated Description of Map Units, an index map, a regional structure map, and modal diagrams for most granitic units.
3.
Portable Document Format (.pdf) files of: a. This Readme; includes in Appendix I, data contained in chew_met.txt. b.
A detailed Description of Map Units, including references. c.
The same page as described in 2b.
The PostScript file containing images of the Correlation of Map Units (CMU) and abbreviated Description of Map Units (DMU) is included to compliment the geologic map, and it is recommended that it be plotted to accompany plots of the map. The CMU/DMU page is also included as a .pdf file for convenient on-screen viewing, but the .pdf file will not produce as high quality a plot as the corresponding PostScript file.
The Correlation of Map Units and abbreviated Description of Map Units is in the editorial format of USGS Miscellaneous Investigations Series (I-series) maps. Within the geologic map data package, map units are identified by standard geologic map criteria such as formation-name, age, and lithology. Even though this is an author-prepared report, it has undergone a geologic names edit, and every attempt has been made to closely adhere to the stratigraphic nomenclature of the U. S. Geological Survey. Detailed information and descriptions of units can be obtained from the Description of Map Units accessible by viewing or plotting the .pdf file of the Description of Map Units (3b above). If roads in some areas, especially forest roads that parallel topographic contours, do not show well on plots of the geologic map, we recommend use of the Chewelah 30' X 60' topographic quadrangle (48117-A1-TM-100) in conjunction with the geologic map.
This README file describes the digital data, such as types and general contents of files making up the database, and includes information on how to extract and plot the map and accompanying graphic file. Metadata information can be accessed at http://geo-nsdi.er.usgs.gov/cgi-bin/publication?map-mf and are included in Appendix I, Readme.
HOW TO OBTAIN PAPER PLOTS
For those having access to large-format plotters such as HP650C, HP755C, and HP2500C, plots may be made directly from the included plot files. For those needing paper plots of the geologic map and accompanying text, but who do not have access to large-format plotters, please contact the U.S. Geological Survey Plot-on-demand facility.
Phone: 1-888-ASK-USGS (1-888-275-8747)
DATABASE CONTENTS
The files constituting the geologic map database of this Miscellaneous Field Studies Map are listed below along with the interchange files from which they are extracted.
Data Package
All files listed below are in a compressed tar file named chew.tar.gz (6 MB); see section below titled, SOFTWARE UTILITIES. The data package is additionally bundled into a single tar (tape archive) file. Individual files must be extracted using a tar utility, available free of charge via the internet through links on the Common Internet File Formats page, http://www.matisse.net/files/formats.html . One such utility is WinZip, available at http://www.winzip.com (WinZip can also decompress files).
ARC/INFO
Files in the plot package have been prepared to produce optimum plots using the shade, and marker sets listed below. 
HOW TO OBTAIN THE DIGITAL FILES
The export files, and subsequently the data and plot files, constituting the geologic map database of this Miscellaneous Field Studies Map may be obtained in two ways, both over the Internet.
1. The files can be obtained via the Web from Western Region Geologic Information Server. Go to the web page at http://wrgis.wr.usgs.gov/miscellaneousfieldstudiesmap/mf-2354 and follow the directions to download the files.
2. The files can also be obtained by anonymous ftp over the Internet from wrgis.wr.usgs.gov. The files are located in the directory /pub/miscellaneousfieldstudiesmap/mf-2354. Be sure to use binary transfer mode.
HOW TO EXTRACT THE GEOLOGIC MAP DATABASE FROM THE TAR FILE
After downloading the files, they must be uncompressed using a gzip utility such as gzip itself or WinZip. The data files must then be extracted using a tar utility. 
Digital database
HOW TO CONVERT THE ARC/INFO INTERCHANGE (EXPORT) FILES
The ARC interchange (.e00) files are converted to ARC coverages using the ARC command IMPORT.
ARC interchange files can also be read by some other Geographic Information Systems, including ArcView (ESRI) and MapInfo ( http://www.mapinfo.com ) (Environmental Systems Research Institute, Inc, 1991) . Please consult your GIS documentation to see if you can use ARC interchange files and the procedure to import them.
DIGITAL GEOLOGIC MAP SPECIFICATIONS
Digital and geologic compilation of geologic map
The geologic map was compiled from geologic maps of eight 1:48,000 15'-quadrangle-blocks, each of which were made by mosaicing and reducing the four constituent 7.5' quadrangles. These 15'-quadrangle-blocks were mapped chiefly at 1:24,000 scale, but the detail of the mapping was governed by the intention that it was to be compiled at 1:48,000 scale. The compilation at 1:100,000 scale entailed necessary simplification in some areas and combining of some geologic units. Overall, however, despite a greater than two times reduction in scale, most geologic detail found on the 1:48,000 maps is retained on the 1:100,000 map. Geologic contacts across boundaries of the 8 constituent quadrangles required minor adjustments, but none significant at the final 1:100,000 scale. Even though all of the source geologic data are from significantly larger scale maps, the 1:100,000 scale compilation in this report is intended for use at that scale; digital or plotted enlargments of all or part of the map were not intended and could result in misleading map data.
The geologic map was compiled on a base-stable cronoflex copy of the Chewelah 30' X 60' topographic map and then scribed. The scribe guide was used to make a 0.007"-thick blackline clearfilm, which was scanned at 1200 DPI by Optronics Specialty Company, Northridge, California. This raster image was converted to vector and polygon GIS layers and minimally attributed by Optronics Specialty Company. Minor hand-digitized additions were made at the USGS. Lines, points, and polygons subsequently edited at the USGS used standard ARC/INFO commands. Digitizing and editing artifacts significant enough to display at a scale of 1:100,000 were corrected.
Base map
Hypsography (topography), and transportation data were converted from 1:100,000 DLGs (prepared by and available from The National Cartographic Information Center) to ARC/INFO coverages. Hydrologic data is limited to major or essential features to avoid clutter in areas of finely detailed geology, and was hand digitized from a base-stable cronoflex copy of the Chewelah 30' X 60' topographic map.
Spatial resolution
Use of this digital geologic map database should not violate the spatial resolution of the data. Although the digital form of the data removes the constraint imposed by the scale of a paper map, the detail and accuracy inherent in map scale are also present in the digital data. The fact that this database was compiled and edited at a scale of 1:100,000 means that higher resolution information may not have been uniformly retained in the dataset. Plotting at scales larger than 1:100,000 will not yield greater real detail, although it may reveal fine-scale irregularities below the intended resolution of the database. Similarly, although higher resolution data is incorporated in most of the map, the resolution of the combined output will be limited by the lower resolution data.
Map accuracy standards
All contacts on the geologic map are shown as solid lines. Because uniform National geologic map accuracy standards have not yet been developed and adopted, lines and points on the Chewelah 30' X 60' geologic map follow standards currently being used by the Southern California areal mapping project (SCAMP) for 1:100,000 scale maps; lines and points that are located to within ±50 meters, relative to accurately located features on the base map, are considered to meet map accuracy standards. Published and unpublished mapping used on the Chewelah 30' X 60' geologic map are known to generally meet this map accuracy standard.
Database specifics
General -The map database consists of ARC coverages which are stored in UTM projection (Table 1) . Digital tics define a 15-minute grid of latitude and longitude that corresponds to alternate corners of the 32 1:24,000 7.5' quadrangles encompassed by the Chewelah 30' x 60' quadrangle. The content of the geologic database can be described in terms of feature classes that include lines, points, and areas that comprise the map. See metadata text file (Appendix I) for detailed descriptions.
Lines -Lines are recorded as strings of arcs and are described in an arc attribute table. Lines represent contacts and faults which define the boundaries of map units, boundaries of open bodies of water, and map boundaries.
Polygons -Geologic map units (polygons) are described in the polygon attribute table. Using a system developed under the Southern California Areal Mapping Project (SCAMP), geologic maps can be encoded with detailed, polygon-specific geologic information on a polygon-by-polygon basis, so that within a quadrangle, lateral variations in a particular map unit can be recorded in the map database. Detailed encoding of polygons is not available in this version of the Chewelah quadrangle, but will be in the next version. For traditional descriptions of the map units, see the Portable Document Format file chew_dmu.pdf or chew_ddmu.pdf. List of map units in database is given in Appendix I.
Points -Point information (attitudes of planar and linear features) is recorded as coordinate and related information and is given in Appendix I. This data set maps and describes the geology of the Chewelah 30' X 60' quadrangle, Washington and Idaho. Created using Environmental Systems Research Institute's ARC/INFO software, the data base consists of the following items: (1) a map coverage containing geologic contacts and units, (2) a point coverage containing site-specific geologic structural data, (3) two coverages derived from 1:100,000 Digital Line Graphs (DLG); one of which represents topographic data, and the other, cultural data, (4) two line coverages that contain cross-section lines and unit-label leaders, respectively, and (5) attribute tables for geologic units (polygons), contacts (arcs), and site-specific data (points). In addition, the data set includes the following graphic and text products: (1) A PostScript graphic plot-file containing the geologic map, topography, cultural data, and two cross sections, and on a separate sheet, a Correlation of Map Units (CMU) diagram, an abbreviated Description of Map Units (DMU), modal diagrams for granitic rocks, an index map, a regional geologic and structure map, and a key for point and line symbols; (2) PDF files of the Readme textfile and expanded Description of Map Units (DMU), and (3) this metadata file.
REFERENCES
The geologic map database contains original U.S. Geological Survey data generated by detailed field observation and by interpretation of aerial photographs. The map was compiled from geologic maps of eight 1:48,000 15' quadrangle blocks, each of which was made by mosaicing and reducing the four constituent 7.5' quadrangles. These 15' quadrangle blocks were mapped chiefly at 1:24,000 scale, but the detail of the mapping was governed by the intention that it was to be compiled at 1:48,000 scale. The compilation at 1:100,000 scale entailed necessary simplification in some areas and combining of some geologic units. Overall, however, despite a greater than two times reduction in scale, most geologic detail found on the 1:48,000 maps is retained on the 1:100,000 map. Geologic contacts across boundaries of the eight constituent quadrangles required minor adjustments, but none significant at the final 1:100,000 scale.
The geologic map was compiled on a base-stable cronoflex copy of the Chewelah 30' X 60' topographic base and then scribed. The scribe guide was used to make a 0.007 mil-thick blackline clear-film, which was scanned at 1200 DPI by Optronics Specialty Company, Northridge, California. This image was converted to vector and polygon GIS layers and minimally attributed by Optronics Specialty Company. Minor hand-digitized additions were made at the USGS. Lines, points, and polygons were subsequently edited at the USGS by using standard ARC/INFO commands. Digitizing and editing artifacts significant enough to display at a scale of 1:100,000 were corrected. Within the database, geologic contacts are represented as lines (arcs), geologic units as polygons, and site-specific data as points. Polygon, arc, and point attribute tables (.pat, .aat, and .pat, respectively) uniquely identify each geologic datum.
Purpose:
The data set for the Chewelah 30' X 60' quadrangle has been jointly prepared by the U.S. Geological Survey Mineral Resource Program, the Southern California Areal Mapping Project (SCAMP), and the Washington Division of Geology and Earth Resources, as part of an ongoing effort to utilize a Geographical Information System (GIS) format to create regional digital geologic databases. These regional databases are being developed as contributions to the National Geologic Map Database of the National Cooperative Geologic Mapping Program of the USGS.
The digital geologic map database for the Chewelah 30' X 60' quadrangle has been created as a general-purpose data set that is applicable to other land-related investigations in the earth and biological sciences. For example, it can be used for mineral resource evaluation studies, animal and plant habitat studies, and soil studies in the Colville and Kaniksu National Forests. The database is not suitable for site-specific geologic evaluations. The Chewelah 30' X 60' geologic-map database should be used to evaluate and understand the geologic character of the Chewelah 30' X 60' quadrangle as a whole. The data should not be used for purposes of site-specific land-use planning or site-specific geologic evaluations. The database is sufficiently detailed to identify and characterize geologic materials and structures. However, it is not sufficiently detailed for site-specific determinations.
Use of this digital geologic map database should not violate the spatial resolution of the data. Although the digital form of the data removes the constraint imposed by the scale of a paper map, the detail and accuracy inherent in map scale are also present in the digital data. The fact that this database was compiled and edited at a scale of 1:100,000 means that higher resolution information may not have been uniformly retained in the dataset. Plotting at scales larger than 1:100,000 will not yield greater real detail, although it may reveal fine-scale irregularities below the intended resolution of the database. Similarly, although higher resolution data is incorporated in most of the map, the resolution of the combined output will be limited by the lower resolution data. Geologic-map units in the Chewelah quadrangle database were described using standard field methods. Consistent with these methods, the database author has assigned standard geologic attributes to geologic lines, points, and polygons identified in the database.
Nation-wide geologic-map accuracy standards have not been developed and adopted by the U.S. Geological Survey and other earth-science entities. Until such standards are adopted, the SCAMP project has developed internal map-accuracy standards for 1:100,000-scale geologic maps produced by the project.
Geologic lines and points on 1:100,000 scale geologic maps are judged to meet SCAMP's internal map-accuracy standards if they are located to within +/-50 meters, relative to topographic or cultural features on the base map.
Lines and points that meet (or may not meet) this SCAMP internal map-accuracy standard are identified both in the digital database and on derivative geologic-map plots. Within the database, line and point data that are judged to meet the SCAMP internal map-accuracy standard are denoted by the attribute code .MEE. (meets) in the appropriate data table; line and point data that may not meet the SCAMP internal map-accuracy standard are denoted by the attribute code .MNM. (may not meet).
On any derivative geologic-map plot, line data that are judged to meet the SCAMP internal mapaccuracy standard are denoted by solid lines; line data that may not meet the SCAMP internal mapaccuracy standard are denoted by dashed or dotted lines. There is no cartographic device for denoting the map-accuracy for geologic-point data (eg. symbols representing bedding, foliation, lineations, etc.).
Logical Consistency Report:
Polygon and chain-node topology present.
The areal extent of the map is represented digitally by an appropriately projected (UTM projection), mathematically generated box. Consequently, polygons intersecting the lines that comprise the map boundary are closed by that boundary. Polygons internal to the map boundary are completely enclosed by line segments which are themselves a set of sequentially numbered coordinate pairs. Point data are represented by coordinate pairs.
Completeness Report:
The geologic map and digital database of the Chewelah 30'x 60' quadrangle contain new data that have been subjected to rigorous review and are a substantially complete representation of the current state of knowledge concerning the geology of the quadrangle.
Positional Accuracy: Horizontal Positional Accuracy: Horizontal Positional Accuracy Report:
The maximum transformation RMS error acceptable for 30' x60' quadrangle transformation and data input is 0.003 (7.6 meters). Horizontal positional accuracy was checked by visual comparison of hard-copy plots with base-stable source data.
Transformation data for the Chewelah quadrangle are as follows: : 1963-1974; 1987-1989 Entity and Attribute Information: Overview Description: Entity and Attribute Overview: Version 1.0 of the Chewelah 30' x 60' geologic map database comprises six coverages, of which two contain geologic data, two contain DLG derived geo-reference data, and two contain cartographic line entities.
Geologic data represented by line entities and the polygons they delineate are contained in the coverage CHEW_GEO. For display purposes, the geology coverage contains two annotation subclasses: anno.geo contains unit labels, and anno.fault contains formal, fault names.
Feature attribution and item definitions are as follows:
CHEW_GEO.PAT:
COLUMN ITEM NAME WIDTH OUTPUT TYPE N.DEC ALTERNATE NAME 1  AREA  4  12  F  3  5  PERIMETER  4  12  F  3 9  CHEW_GEO#  4  5  B  -13  CHEW_GEO-ID 4  5  B  -17  LABL  35  35  C  -52  PLABL  35  35  C  -87  SHDPS  3  3  I  -90  SHDFIL  3  3  I  -93  NAME  320 At present, it is not possible to indicate the cardinal direction of dip using traditional conventions (traditional geologic notation allows a quadrant designation following the dip value).
P-PLUNGE lineation plunge value P-BEARING azimuthal bearing of plunge
The two coverages that provide base-map (DLG derived) geo-reference information are CHEW_HYPS (topographic contour data) and CHEW_TRANS (cultural data/roads). Both are line coverages.
